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© Road vehicle tire manufacturing method. 

© A method of manufacturing road vehicle tires 
(2), whereby a toroidal forming mold (1), housing a 
finished green tire (2), is fed successively through a 
first preheating station (15) where peripheral heating 
elements (18. 25) preheat the tread portion (35) of 
the green tire (2); through a second curing station 
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(36) where the tire (2) is cured; and through a third 
postinflation station (45) where the tire (2), fitted to a 
tubular support (44) and removed from the mold (1), 
is engaged by a cooling element (46) for cooling the 
bead portions (5) of the tire (2). 
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The present invention relates to a road vehicle 
tire manufacturing method. 

Italian Patent Application n. TQ91A 000820, to 
which full reference is made herein in the interest 
of full disclosure, relates to a road vehicle tire 
manufacturing process whereby a green tire is 
assembled inside an annular forming mold having a 
toroidal inner chamber negatively reproducing the 
surface of the finished tire. 

According to the above patent, the forming 
mold is fitted and gripped between two opposite 
portions of a curing unit having a curing bladder, 
which is inserted inside the tire and mold, and 
defines part of a heat exchange gas circuit. At the 
end of the curing stage, the curing unit is opened, 
the bladder removed from the tire, and the tire 
unloaded off the curing unit together with the for- 
ming mold inside which the tire is housed pending 
completion of the postinflation stage. 

The above known process presents several 
drawbacks normally due to the long curing and 
postinflation times involved, and the difficulty en- 
countered, during curing, in controlling the tem- 
perature of the various parts of the tire for prevent- 
ing local burning and/or overcuring and/or under- 
curing. 

An important point to note in connection with 
the above is that the mass of the tire is mainly 
centered about the bead and tread portions, which 
thus require a relatively long curing time, whereas 
the sidewalls tend, not only to cure faster, but also 
to overcure or burn as a result of the heat yielded 
by the metal beads after curing. 

It is an object of the present invention to pro- 
vide a method enabling a reduction in curing time 
and, consequently, in energy consumption, and 
which at the same time provides for improving in- 
curing heat distribution within the tire. 

It is a further object of the present invention to 
prevent local overcuring caused by excessive heat 
exchange, after curing, between adjacent parts of 
the tire. 

According to the present invention, there is 
provided a road vehicle tire manufacturing method, 
characterized by the fact that it comprises stages 
consisting in successively feeding a toroidal for- 
ming mold, housing a finished green tire, through a 
first preheating station wherein first heating means 
are connected to the forming mold for preheating 
given portions of the green tire; through a second 
curing station wherein the mold is connected to a 
curing unit pending completion of the curing pro- 
cess; and through a third postinflation station 
wherein the tire is engaged by means for cooling 
given portions of the tire. 

A non-limiting embodiment of the present in- 
vention will be described by way of example with 
reference to the accompanying drawings, in which: 



Fig.1 shows a schematic view in perspective of 
a preferred embodiment of the method accord- 
ing to the present invention; 
Fig .2 shows an axial section of a forming moid 
5 employed in the Fig.1 method. 

Number 1 in Fig.2 indicates a mold for forming 
a tire 2, and comprising a first and second inner 
annular support 3 and 4 for respective bead por- 
tions 5 of tire 2. Annular supports 3 and 4 are 

io defined internally by respective cylindrical surfaces 
6 and 7 coaxial with axis 8, and are connected 
releasably to the inner edge of respective annular 
plates 9 and 10, the outer edges of which are 
connected releasably to respective axial ends of an 

75 outer annular body 1 1 . Together with annular plates 
9 and 10 and annular supports 3 and 4, annular 
body 11 defines a toroidal chamber 12, the inner 
edge of which communicates externally through an 
annular opening 13 defined between annular sup- 

20 ports 3 and 4 and extending about axis 8, and 
which presents an inner surface 14 negatively re- 
producing the outer surface of finished tire 2. 

As shown in Fig.1, once formed in known man- 
ner inside toroidal chamber 12, green tire 2 is fed, 

25 together with forming mold 1, to a preheating sta- 
tion 15 into which mold 1 is rolled along a rail 16 
(only part of which is shown), for which purpose, 
outer annular body 1 1 of mold 1 presents two outer 
annular flanges 17 for engaging rail 16. 

30 Station 15 presents a number of outer periph- 

eral annular heating element 18 of different sizes, 
each consisting of two half rings 19 supported on 
respective arms 20 extending upwards from re- 
spective powered slides 21 running along respec- 

35 tive slideways 22 substantially perpendicular to rail 
16. Each arm 20 is connected to respective half 
ring 19 via the interposition of a known actuator 23 
for moving half ring 19 parallel to rail 16. 

When mold 1 of a given size, i.e. for forming a 

40 given sized tire 2, is rolled into station 15 along rail 
16, known linear actuators (not shown) activate 
slides 21 of the two half rings 19 of heating ele- 
ment 18 sized to mate perfectly with the outer 
surface 24 of mold 1. The two half rings 19 are 

45 positioned by respective slides 21 on either side of 
mold 1 standing in station 15, and respective ac- 
tuators 23 are activated for moving half rings 19 
into contact with surface 24. 

Station 15 also presents a number of inner 

so peripheral annular heating elements 25 of different 
sizes, each consisting of two annular heating bod- 
ies 26 and 27 located on either side of rait 16 and 
slightly larger in diameter than inner annular sup- 
ports 3 and 4 of mold 1. Annular bodies 26 and 27 

55 are all supported on respective appendixes 28 ex- 
tending radially from respective coaxial shafts 29 
substantially perpendicular to rail 16. Shafts 29 are 
connected to the output of and rotated by respec- 
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tive motors 30, each supported on a respective 
arm 31 extending upwards from a respective 
powered slide 32 running along a respective 
slideway 33 substantially perpendicular to rail 16. 

When mold 1 of a given size. i.e. for forming a 
given sized tire 2, is rolled into station 15 along rail 
16, motors 30 are operated for positioning two 
annular bodies 26 and 27 of the right size coaxial 
with mold 1; and known linear actuators (not 
shown) activate slides 32 for moving annular bod- 
ies 26 and 27 into contact with the outer surface 34 
of respective annular plates 9 and 10, substantially 
at the bead portions 5 of tire 2 inside mold 1. 

In other words, when mold 1 is arrested in 
station 15, heating elements 18 and 25 are con- 
nected respectively to outer annular body 11 and 
annular plates 9 and 10, and, when activated, pro- 
vide for respectively preheating tread portion 35 
and bead portions 5 of tire 2, i.e. the parts having a 
greater thermal inertia as compared with the rest of 
tire 2. 

Upon tread portion 35 and bead portions 5 
being preheated to the required temperature, heat- 
ing elements 18 and 25 are removed, and mold 1 
is rolled along rail 16 to curing station 36 and 
arrested coaxial with the two portions 37 and 38 of 
a known curing unit 39. Portions 37 and 38 are 
located on either side of rail 16 and supported on 
respective slides 40 and 41 by which they are 
brought together, in a direction substantially per- 
pendicular to rail 16, so as to grip mold 1, the outer 
edge of which is enclosed, in station 36, by the two 
half rings of a further outer peripheral annular heat- 
ing element 42 substantially identical to elements 
18 already described. 

Once tire 2 is cured, which is performed rela- 
tively rapidly by virtue of tread portion 35 and bead 
portions 5 being preheated in station 15, mold 1 is 
removed from curing unit 39 and fed to a parting 
station 43 where mold 1 and tire 2 are fitted 
through with a known tubular auxiliary support 44, 
which engages annular supports 3 and 4 in fluid- 
tight manner, and provides, in known manner not 
shown, for feeding compressed air inside tire 2. 

Still in station 43, mold 1 is then parted by 
removing annular plates 9 and 10 followed by outer 
annular body 11. 

Tire 2, still fitted to annular supports 3 and 4 
and tubular support 44, is then fed to postinflation 
station 45. 

Station 45 presents a number of annular cool- 
ing elements 46 of different sizes, each consisting 
of two annular bodies 47 and 48 located on either 
side of tubular support 44 and slightly larger in 
diameter than inner annular supports 3 and 4 fitted 
to tire 2. Annular bodies 47 and 48 are all sup- 
ported on respective appendixes 49 extending radi- 
ally from respective coaxial shafts 50 connected to 



the output of and rotated by respective motors 51 . 
Each motor 51 is supported on a respective arm 52 
extending upwards from a respective powered slide 
53 running along a respective slideway 54 parallel 

5 to respective shaft 50. 

When a tire 2 of a given size arrives in station 
45, motors 51 are operated for positioning two 
annular bodies 47 and 48 of the right size coaxial 
with tire 2; and known linear actuators (not shown) 

70 activate slides 53 for moving annular bodies 47 and 
48 into contact with respective bead portions 5 of 
tire 2. . 

In other words, when tire 2 is arrested in sta- 
tion 45, cooling element 46 is connected to bead 

75 portions 5, and, when activated, provides for cool- 
ing bead portions 5 relatively rapidly and so pre- 
venting the heat stored during curing by the metal 
beads (not shown) in bead portions 5 from over- 
curing the sidewalls of tire 2 at the postinflation 

20 stage. 

Claims 

1. A road vehicle tire manufacturing method, 
25 characterized by the fact that it comprises 

stages consisting in successively feeding a 
toroidal forming mold (1), housing a finished 
green tire (2), through a first preheating station 
(15) wherein first heating means (18, 25) are 

30 connected to the forming mold (1 ) for preheat- 

ing given portions (5, 35) of the green tire (2); 
through a second curing station (36) wherein 
the mold (1) is connected to a curing unit (39) 
pending completion of the curing process; and 

35 through a third postinflation station (45) 

wherein the tire (2) is engaged by means (46) 
for cooling given portions (5) of the tire (2). 

2. A method as claimed in Claim 1 , characterized 
40 by the fact that said heating means (18, 25) 

comprise an outer peripheral annular heating 
element (18) which is fitted to said forming 
mold (1) for preheating a tread portion (35) of 
said green tire (2); said outer annular heating 
45 element (18) being selected from a number of 

similar outer annular heating elements (18) of 
different sizes. 

3. A method as claimed in Claim 1 or 2, char- 
so acterized by the fact that said heating means 

(18, 25) comprise a pair of inner peripheral 
annular heating elements (26, 27) which are 
fitted to said forming mold (1) for preheating 
respective bead portions (5) of said green tire 
55 (2); said pair of inner annular heating elements 

(26, 27) being selected from a number of pairs 
of similar inner annular heating elements (26. 
27) of different sizes. 
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A method as claimed in any one of the fore- 
going Claims, characterized by the fact that, 
prior to reaching said third station (45), the 
mold (1) is parted and the tire (2) removed 
from the mold (1). 5 

A method as claimed in Claim 4, characterized 
by the fact that, prior to parting the mold (1), 
the mold (1) and tire (2) are engaged by a 
tubular support (44) which provides for sup- 10 
porting the tire (2) when the tire (2) is removed 
from the mold (1) and also when the tire (2) is 
engaged by said cooling means (46) at said 
third station. 

75 

A method as claimed in any one of the fore- 
going Claims, characterized by the fact that 
said cooling means (46) comprise a pair of 
inner peripheral annular cooling elements (47, 
48) which are fitted to the tire (2) for cooling 20 
respective bead portions (5) of the same; said 
pair of inner annular cooling elements (47, 48) 
being selected from a number of pairs of simi- 
lar inner annular cooling elements (47, 48) of 
different sizes. 25 



30 



35 



40 



45 



50 



55 



4 



EP 0 578 104 A2 




->nrin- <fp OS7R104A2 i > 



6 



® 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 578 1 04 A3 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 93110347.7 
© Date of filing: 29.06.93 



© int. CIA B29C 35/02, //B29L30:00 



© Priority: 01.07.92 IT TO920554 

© Date of publication of application: 
12.01.94 Bulletin 94/02 

© Designated Contracting States: 
DE ES FR GB IT 

© Date of deferred publication of the search report: 
30.03.94 Bulletin 94/13 



© Applicant: BRIDGESTONE CORPORATION 



10-1, Kyobashi 1-Chome 

Chuo-Ku 

Tokyo 104(JP) 

© Inventor: Siegenthaler, Karl J. 
Via dei Pescatori, 153 
1-00100 Roma (Ostia)(IT) 

© Representative: Jorio, Paolo et al 
Studio Torta, 
Via Viotti, 9 
M0121 Torino (IT) 



© Road vehicle tire manufacturing method. 



© A method of manufacturing road vehicle tires 
(2), whereby a toroidal forming mold (1), housing a 
finished green tire (2), is fed successively through a 
first preheating station (15) where peripheral heating 
elements (18, 25) preheat the tread portion (35) of 
the green tire (2): through a second curing station 



(36) where the tire (2) is cured; and through a third 
postinflation station (45) where the tire (2), fitted to a 
tubular support (44) and removed from the mold (1), 
is engaged by a cooling element (46) for cooling the 
bead portions (5) of the tire (2). 
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